





MARYLAND GEOLOGICAL SURVEY

KENT COUNTY







MARYLAND

GEOLOGICAL SURVEY

KENT COUNTY

BALTIMORE
THE JOHNS HOPKINS PRESS

1026




FREEE OF METER & tEALNEIRES
RALTIMGEE, BO




ADVISORY COUNCIL

RAYMOND A. PEARSON - - - - - EXBCUTIVE OFFICER

PRESIDENT UNIVERSITY OF MARYLAND

FRANK J. GOODNOW - - - . . .  TEx-0rricio MEMBER

PRESIDENT JOHNS HOPKINS UNIVERSITY

ROBERT W. WILLIAMS - - . - - -  BALTIMORE

JOHN B. FERGUSON - - - . - . - .  HAGERSTOWN







SCIENTIFIC STAFF

Epwarp Bennegrr MATHEWS - - - - STATE GEOLOGIST

SUPERINTENDENT OF TIIE SURVEY
Epwarp W. Berry - ASSISTANT STATE GEOLOGIST
B. L. MiLLer - GEOLOGIST

J. T. SINGEWALD, JR. (GEOLOGIST

Also with the cooperation of several members of the scientific

bureaus of the National Government and Carnegie Institution.







LETTER OF TRANSMITTAL

To His Iixcellency ALsert C. Rirenig, Governor of Maryland,

Sir:—I have the honor to present herewith a report on The
Physical Features of Kent County. This volume is the eighth of a

series of reports on the county resourees, and is accompanied by
large scale topographiecal, geological, and agricultural soil maps.
The information contained in this volume will prove of both eco-
nomic and edueational value to the residents of Kent County as well
as to those who may desire information regarding this seetion of
the State. I am, ’
Very respectfully,
Epwarp BENNETT MATNEWS,

State Geologist.

Jouns HorkinNs UNIVERSITY,
BALTIMORE, Fehruary, 1926.






CONTENTS

PREFACE

THE PHYSICAL FEATURES OF KENT COUNTY. By BeEnNJAMIN L.
MILLER

INTRODUCTION

DEVELOPMENT OF KNOWLEDGE CONCERNING THE PHYSICAL
FEATURES OF KENT COUNTY, WITH BIBLIOGRAPHY... 25

INTRODUCTORY

THe

Tne

Tue MIOCENE

THE PLEISTOCENE ..
BIBLIOGRAPIIY

THE PHYSIOGRAPHY OF KENT COUNTY. By BENJAMIN L. MILLER. .
INTRODUCTORY

ToPOGRAPIIC DESCRIPTION
Tidal Marshes
Talbot Plain ..
Wicomico Plain

Tue DRAINAGE OF KENT COUNTY
Stream Divides
Tidewater Estuaries
Minor Streams

TorocrAPHIC H1STORY
The Wicomico Stage
The Talbot Stage
The Recent Stage

THE GEOLOGY OF KENT COUNTY. By BENJAMIN L. MILLER
INTRODUCTORY

TiE CRETACEOUS SYSTEM
Lower Cretaceous
The Potomac Group
Upper Cretaceous
The Raritan Formation
Areal Distribution

Paleontologic Character
Strike, Dip, and Thickness
Stratigraphic Relations




12

CONTENTS
PAGE
The Magothy Formation ............. ... .. ... .00, 61
Areal Distribution ........... ... .. .. . .. 62
Character of Materials.............. ... i, 62
Paleontologic Character ...............cciiiiiiniinninninnnnn. 64
Strike, Dip, and Thickness.............c.oiitiiiniineinnunn.. 64
Stratigraphic Relations ................. ... ... .. ... ... ..... 65
The Matawan Formation.................. ... ... ciiiuiiunnenn.. 65
Areal Distribution ............ .. ... .. . . . 65
Character of Materials.............. .0t iininnnnnn. 66
Paleontologic Character ............. ... ... .0ttt 67
Strike, Dip, and Thickness................iiiiiiriinnennn.. 67
Stratigraphic Relations ................ .. .. .. .. i, 68
The Monmouth Formation .................... ... ... ... ouv.. 68
Areal Distribution ......... ... ... ... 68
Character of Materials............. ... . .. 69
Paleontologic Character ............ .. iriiiiiinininenan.nn. 70
Strike, Dip, and ThicKkness. . ........ouuiitnenntirirenennennn 71
Stratigraphic Relations ............... ... ... .. ... ... ... ... 71
The Tertiary . ..... ...ttt ittt nnenennenns 71
The Eocene Formations .................c.iiiitiriineeninnnnnn. 71
The Pamunkey GIoUD .. ...cutitinunnt ittt eneanennns 71
The Aquia Formation ..............0uitiriieemnmeneeneneenennns 71
Areal Distribution ......... ... ... ... . e 71
Character of Materials.......... ... ... i iiannnnn 72
Paleontologic Character ..............coitiiiiiiiinirenanenns 73
Strike, Dip, and Thickness............ccoiiriiineniennnnnn.. 03
Stratigraphic Relations ............ ...ttt iiiiiieenennn 74
The Miocene Formations............. ..ottt 74
The Chesapeake GIrOUD .. .....ooiveureneenrinerenneroneeeronanss 74
The Calvert Formation............ .ottt iinnnnnns 74
Areal Distribution ............ ... .. .. . i i 74
Character of Materials..............iiiiiiiiiienneernnnn 75
Paleontologic Character ............ ...t iitiiirnennnnnns 75
Strike, Dip, and Thickness. ...........coitiireenenrnennnn.. 76
Stratigraphic Relations ............ ... . i it 76
The Pleistocene Formations ..............c.c.ciiitiiiiiinrnnnnn 76
The Columbia Group ........ccoiutiuiteeit ittt enonnenns 76
The Wicomico Formation ............... .. i iiiiiiiinnnnen 79
Areal Distribution ......... ... ... ... i 79
Character of Materials......... ... ... ittt rennenenns 79
Physiographic Expression .................c. ittt 82
Paleontologic Character ............ ... i, 82
Strike, Dip, and Thickness. . ..........coiitiniiiuinnnnennns 82

Stratigraphic Relations .............c.iiiiiiiiiiiinnnenen, 83




MARYLAND GEOLOGICAL SURVEY

The Talbot Formation .
Areal Distribution

Physiographic Expression
Paleontologic Character
Strike, Dip and Thickness
\ Stratigraphic Relations
THeE RECENT DEPOSITS

Sedimentary Record of the Upper Cretaceous
Sedimentary Record of the Eocene

Sedimentary Record of the Miocene

Sedimentary Record of the Brandywine Formation
Sedimentary Record of the Pleistocene

THE MINERAL RESOURCES OF KENT COUNTY. By BenNsaMIN L.
MILLER
INTRODUCTORY
THE NATURAL DEPOSITS ..
The Clays
The Sands

THE WATER RESOURCES
Surface Waters
Underground Waters

Artesian Waters
Non-artesian Waters
Springs

THE SOILS OF KENT COUNTY. By JAY A. BoNSTEEL
INTRODUCTORY

The Susquehanna Gravel
The Norfolk Sand

The Elkton Clay

The Meadow

The Swamps

2




14 CONTENTS

PAGE

THE CLIMATE OF KENT COUNTY. By RosCOE NUNN................ 131
INTRODUCTIORY: | + o olele o o oo o oo @aroaosrsssosssssficesssiosioessoshosiols s o ofeisls 131
CLIMATOLOGICAL STATIONS ot vuvttntetoeeenosaesosnssssesnnsensannsns 132
DATA AVAILABLE 4. vt vvesotnosonenenenesnsoseseseneensnssacosonssns 133
CRIDATICE FEATURES, « .« o ooeeororostnssaenassnosessosossones ool ol 134
CONOLUSIOMS o v v v v oeeeeernneoesianensansnssssesacsasesesssoossasss 139
THE HYDROGRAPHY OF KENT COUNTY. By N. C. GROVER......... 155
THE MAGNETIC DECLINATION OF KENT COUNTY. By L. A. BAuer 157
INTRODUCGTORY o e vvteneneeeenensssonenssseeeesensessnannensacanasss 157
MERIDIAN LINE ottt iiinieentencnteeessesocosssscesanesaeeonnes 158
DESCRIPTION OF STATIONS ..t tvvuntoseeneneeneasaenotnsaeensensasasens 159
THE FORESTS OF KENT COUNTY. By F. W. BESLEY. .....oovvvennn.. 161
INTRODGETORY «o -l e o e oe o oo oo aoeosssssosnssassassssstoesssnssosssasas 161
THE CHARACTER OF TIHE WOODLANDS. . ...ttt iutoonosnnnneaeaeonsonss 164
THE FORBST TOEPBE .. oo oeoeeernnotanstonssansnasasesssssolssesesloe 165
Mixed Hardwood TYPe ....vviitirintneiiioinenenneeeooacasnns 166
Mixed Hardwood and Pine Type .......couitiiiiniiiiiiinnnnnnns 167
Pure Pine TyDPe ... voirririiteninrerrneeneaonsnnns 5056086000 000 o 167
TG INATEE TRIBBS| « o o« Feeeos oo olss s o onnsioossecesBone oo oo alool 168
EOMIEETIS| . . oo e oo v oeeeoooonsonsnonssesesssonssasnsseessossesssans 168
Hardwoods . ....vvtetininninneenestoeoeeennsnanas 5000 R0 0 GO 00 168
IMPORTANT TREE SPECIES .......cuteeeteieionnnsassansans SR G ccoo 169
White OaK ...ttt it i iie et iae ettt e 170
Spanish OaK ........iiiriueeieoeeeeoneeeneranaearasearetaanssscass 170
Willow Oak and Pin Oak ..........cniitiiiiiirineeninieeenonnnns 170
REANTGIRIM! .« cioie o oo v oo vonsaaneasfasss e e ioshemsiosisre oo sofe B0 170
Yellow Poplar ................... T 170
18153 | 600000000 G NI I8 58 5/ o 0 0 06 0B 18150.5.0 00 00 0 171
LUMBER AND TIMBER PRODUCTION ... ..ttt tnvneeoonennnacnenacaeononnns 171
ILTTNOGE. 50 o ho s e TR SRl ISR SERERS ISIBISN O 500 0.6 06 o d olo 171
RAIITZOAA THEH! . ... oot o v vevencoaontonsenosconssesasssossososslossoe 171
20120 0 oD o0.0nib HoTTIINGRNG S o o BRIl 89000 0 db 0,000, bk B0 0000 0060 9g 0.0 171
Fencing Material ........ccotiiitioriieereroeerronoseenasansanas 172
FUEIWOOA oot ettt it i taeseansooeeaasanosannronssssssnnsononas 172
WOOD-USING INDUSTRIESB . ..t veueeenseeeeenononesenaseneesasossnsaanns 173
FOREST MANAGEMENT .« .v.ocoteoenooassssssocasonanansesssssssssnsns 174
Management of Mixed Hardwood and Pine........................ 176
Management of Pine Stands ......... ...ttt 177
TREE PEANTIRE ... ... .. eeeeee e ieenonostossssannseseboreeBoneaannn 178
FOREST PROTECTION .+ oo vevoncessssassoissonstossssasosasotasssesnnss 178
CHESTNUT BLIGHT .. \ttttttteesenntannetteeeesssnnnnneenneeeeeenns 179
STVEMIARY:  « o o s s o s o s o oaeia¥s o o e o sioaiaalsasasasassiossossssosestossssson 179

D00 3 G R 181




ILLUSTRATIONS

FACING PAGE

ig. 1..—View of the Chester River at Millington..

ig. 2.—View showing bluff cut in Cretaceous and Pleistocene

deposits by Chesapeake Bay at Betterton

ig. 1.—Bay shore at Worton Point showing bluff of Raritan and

Pleistocene materials

ig. 2.—Bay shore at mouth of Lloyd’s Creek showing Matawan

formation with ferruginous nodules

ig. 1.—View showing cross bedding in the Wicomico formation

near Betterton

ig. 2.—View showing ice-borne boulders in Wicomico loam, -

mile south of Betterton

Views of characteristic Cretaceous fossil .shells from
Kent County

Views of characteristic fossil shells from the Aquia for-
mation of Kent County

Views of characteristic Miocene fossil shells of the south-
eastern part of county

ig. 1.—View showing hillside erosion at upper edge of the

Wicomico-Talbot scarp in Kent County

ig. 2.—View showing hillsides with hardwood forests, bordering

marsh land near Still Pond

ig. 1.—View showing Wicomico-Talbot scarp, Talbot surface in

the foreground, one mile east of Sandy Bottom

. 2.—View of same locality from Wicomico plain looking down
on the Talbot plain, the scarp may be seen running
across the middle of the illustration

ig. 2.—View showing the harvesting of wheat
ig. 1.—View showing loblolly pine saplings

ig. 2.—Loblolly pine forest near Rock Hall, at its northern limit

of growth in the United States

48

56

56

64

72

80

88

88




16 ILLUSTRATIONS

PLATE FACING PAGE
XI. Fig. 1.—View of destruction of a thrifty stand of young timber
by fire—the worst enemy of the forest................ 164

Fig. 2—View showing poles for fish pounds at Rock Hall
Straight spruce-pine trees are the ones generally used 164

XII. Fig. 1—View showing mismanaged stand of hardwood near
Howell’s Point. Worthless trees should be eliminated

by cutting ..... J e PR PP A BIEi0. 5 0 0 O G © 0 O O 1502
Fig. 2—View showing fuel wood cut from thinnings in a loblolly
pine thicket .........co.iiiieiiiiiiiiiiiiiiiieen 172
FIGURE PAGE
1. Section of the Deep Well at Chestertown...............coooeenn. 103

2. Diagrams showing variations in the length of the growing season
at Coleman and Rock Hall ....... R e I o 0.0 0 dlc 00 6 Slo o 135

3. Diagrams showing variations in the length of the growing season
at Chestertown and Millington.......... .. ..o i, 136




PREFACE

This volume is the eighth of a series of reports dealing with the
physical features of the several counties of Maryland.

The Introduction contains a brief statement regarding the loca-
tion and boundaries of Kent County together with its chief physical
characteristics.

The Physiography of Kent County, by Benjamin L. Miller, com-
prises a discussion of the surface characteristics of the county, to-
gether with a description both of the topographic forms and of the
agencies which have produced them.

The Geology of Kent County, by Benjamin L. Miller, deals with
the stratigraphy and structure of the county. An historical sketch
is given of the work done by others in this field to which is appended
a complete bibliography. Many stratigraphical details are pre-
sented, accompanied by local sections.

The Mineral Resources of Kent County, by Benjamin L. Miller,
deals with the economic possibilities of the various geological
deposits of the county. Those which have been hitherto employed
are fully discussed, and suggestions are made regarding the em-
ployment of others not yet utilized.

The Soils of Kent County, by Jay A. Bonsteel, contains a dis-
cussion of the leading soil types of the county and their relation to
the several geological formations. This investigation was con-
ducted under the direct supervision of Professor Milton Whitney,
Director of the Bureau of Soils of the U. S. Department of
Agriculture.

The Climate of Kent County, by Roscoe Nunn, is an important
contribution to the study of the climatic features of the county.
Mr. Nunn had the benefit of a manuscript prepared some years ago
by Mr. Wm. H. Alexander when Section Director in Baltimore of
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the U. 8. Weather Bureau, and also Meteorologist of the Maryland
State Weather Service.

The present report has been entirely rewritten and is based
upon the more extended meteorological records now available.

The Hydrography of Kent County, by N. C. Grover, gives a brief
account of the water supply of the county, which, as in the case
of the other Coastal Plain counties, afford but little power for
commercial purposes. The author of this chapter, formerly the
Director of the U. 8. Reclamation Service, is now chief of the
Division of Hydrography of the U. 8. Geological Survey.

The Magnetic Deelination in Kent County, by L. A. Bauer, con-
tains much important information for the local surveyors of the
county. Dr. Bauer has been in charge of the maguetic investiga-
tions since the organization of the Survey and has already published
two important general reports upon this subject. He is the Director
of the Department of International Research in Terrestrial Magnet-
ismn of the Carnegie Institution.

The Forests of Kent County, by F. \W. Besley, is an important
contribution and should prove of value in the further development
of the forestry interests of the county. Mr. Besley is State Iorester
of Maryland.

The State Geological Survey desires to extend its thanks to the
several national organizations which have liberally aided it in the
preparation of several of the papers contained in this volume. The
Director of the U. S. Geological Survey, The Chief of the U. S.
Weather Bureau, and the Chief of the Bureau of Soils of the U. S.
Department of Agriculture have granted many facilities for the
conduct of the several investigations and the value of the report
has been much enhaneed thereby.
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THE PHYSICAL FEATHRES OF
KENT COUNTY

INTRODUCTION

Kent County lies between the parallels of 39° 1’ and 39° 23’ north
latitude and between the meridians of 75° 46’ and 76° 17" west
longitude. It forms a part of the Eastern Shore of Maryland and
has an area of 281 square miles. The county is bounded by water
on the north, west, and south sides; it is separated on the north
from Cecil County by the Sassafras River; the waters of Chesa-
peake Bay wash its shores on the west side; and on the south
Chester River separates it from Queen Anne’s County. As the
estuaries of the Sassafras and Chester rivers extend almost to the
Delaware line the county is bounded on three sides by navigable
water. On the east side the Delaware-Maryland line, which was
surveyed by Mason and Dixon about 1765, separate it from the
Delaware counties of Kent and Newcastle. The extreme length of
the county measured from the Delaware line to the extreme south-
west corner is about 40 miles while the average width is less than
10 miles. This means that searcely any part of the county is more
than five miles distant from navigable water. In the early history
of the region these streams played a very important part in the
development of the region and by means of them the inhabitants
of the county were brought in close communication with the resi-
dents of the western shore counties of St. Mary’s and Anne Arundel.

The history * of Kent County is a long and interesting one. The
county was named for Kent County, England, the namne, however,

! For a more extended account see ‘“The Counties of Maryland, their
Origin, Boundaries, and Election Districts’’ by Edward B. Mathews, Md.
Geol. Survey, vol. vi, pp. 419-572, 1906.
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being first applied to Kent Island where a trading post was estab-
lished by William Claiborne in 1631. The carliest known reference
to Kent County was made in 1642 and it is supposed that at that
time the county was intended to include all the settlements on the
castern shore of Chesapeake Bay just as St. Mary’s County in-
cluded the entire inhabited portion of the western shore. In 1659
part of the county on the north was taken off to form Baltimore
County and in 1662 Talbot County was organized and a large area
on the south was set off from Kent. Baltimore County probably
included a portion of what is now Kent County, viz., the settle-
ments on the south shore of the Sassafras River. Latev in 1674
when Cecil County was erected out of Baltimove County, this same
region was made a part of the new eounty. In 1671 Kent Island
was removed from Kent County and annexed to Talbot though a
eousiderable part of what now constitutes Queen Anne’s County
still formed a part of Kent. In 1707 the boundaries of the county
were established approximately as they are at the present time
though the eastern boundary was not definitely fixed until 1750 and
the survey was uot made until about 15 years later.

The indefinite character of the boundaries of the county in early
colonial times is explained by the history of its development. The
whole region was covered with dense forests and with no roads
crossing the peninsula, all the first settlements were mmade along
the larger water courses and eommunication was effeeted solely by
water. Consequently the inhabited and unexplored divides made
more satisfactory boundary lines between the counties than did the
streams  which divided settlements whose interests were more
closely united. It was not until almost a century after the first
settlement of the region that the divide between the Chester and
Sassafras rivers became inhabited sufficiently to unite the settlers
on the two sides of the county.

Agriculture is the prineipal oecupation of the inmhabitants of
Kent County and has been during almost the entire period sinece
its ecarliest settlement by the white meu. Claiborne’s first settle-
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ment on Kent Island, prior to the founding of St. Mary’s City, was
mainly for the purpose of trading with the Indians but with the
increase of settlers, farming soon beeame the chief pursuit. IPrior
to the coming of the white men the region was inhabited by Indians
as is evideneed by the great acemmnulations of oyster shells found in
various places along Chesapeake Bay. These sliell heaps mark the
sites of old Indian villages and usually are found on rather elevated
points comnanding good views of the surrounding eountry. One
on the high land near Howell Point is probably the most northerly
Indian kitehen midden of Chesapeake Bay.

During the time that has elapsed sinee the settlement of the
region probably every acre of land in the county has been under
cultivation and at the present time there is very little land that is
not being cultivated. No doubt there are many farms throughout
the county that have been under practically continuous cultivation
for over 250 years.

There are no large towns in the county, Chestertown, the county
seat, being the largest; Millington, Sassafras, Galena, Kennedysville,
Stillpond, and Fairlee are small hamlets situated in the midst of
thriving farming communities and supported by them; while Better-
ton, Tolehester Beaeh, and Rockhall are popular summer resorts on
Chesapeake Bay mueh frequented by residents of Baltimore.

Two branches of thie Philadelphia, Baltimore, and Washington
Railroad enter the eounty, bringing the region into direet eommuni-
eation with the prineipal cities of the Atlantic seaboard, while sev-
eral lines of steamers ply between various points along the Chester
and Sassafras rivers and Baltimore and other points on Chesapeake
Bay, while the boats between Baltimore and Philadelphia make
regular stops at Betterton. In this way the whole eounty is in
close communieation with adjoining regions and faeilities for trans-
portation of the farm produets to market are excellent. Much grain

is shipped to Baltimore at a minimum of expense on small sailing

vessels that are able to pass far up the Chester and Sassafras river
estuaries.
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In recent years the State Roads Commission has built improved
highways connecting Chestertown, the county seat, with Rock Hall
and Tolchester on the Chesapeake Bay with the spur line into
Crosby on Lankford Bay. To the north an improved roadway runs
to Georgetown by way of Galena, connecting with the Cecil County
system. A spur line runs from this road into Betterton on the
Sassafras River. An improved highway crosses the county from
Galena to Millington where it connects with the Queen Anne’s road
system. Another good road extends from Galena to Lambson. To
the south a highway is built paralleling the water front of the
Chester River from Chestertown to Pomona. Chestertown is con-
nected with the county seat of Queen Anne’s County by an improved
highway.




DEVELOPMENT OF KNOWLEDGE CON-
CERNING THE PHYSICAL FEA-
TURES OF KENT COUNTY,

WITH BIBLIOGRAPHY

BY
BENJAMIN L. MILLER

INTRODUCTORY.

Sinee 1608 when Captain John Smith explored the upper portion
of the Chesapeake Bay the Coastal Plain of Maryland has attracted
the attention of explorers, travelers, and geologists, many of whom
have published their observations.

In this review no attempt is made to inelude all who have writ-
ten on the geology of the region but only those who have rendered
most serviee in advaneing our knowledge of the geology of the
area, eonsequently investigators are mentioned rather than collabo-
rators. The bibliography whieh follows gives the names of both.

Maclure in 1809 was the first geologist in this country to attempt
to separate the different kinds of roeks on the basis of lithologic
differenees. These divisions were termed formations. He noted the
wide difference in the characters of the rocks composing the Pied-
mont Plateau and the Coastal Plain and on the basis of these dif-
ferences established two formations. He called the erystalline rocks
of the Piedmont Plateau the “Primitive formation,” and the uncon-
solidated deposits of the Coastal Plain the “Alluvial formation.”
His eonelusions, aceompanied by a eolored geologic map on whieh
these divisions were represented were published several times, but

most fully in 1817. The work of Maelure served as a great incen-

tive to geologieal research in this eountry outlining as it did the
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methods of work which have been followed sinee his time and which
have yielded sueh important results.

Duecatel, State Geologist of Maryland from 1834 to 1840, was
the first person to publish any definite information of value eon-
cerning the geology of Kent County. In his first report, published
in 1834, he refers to the fossiliferous deposits at “Frederiek ferry”
on the Sassafras River and three miles below Chestertown on the
Chester River and diseusses the eeonomie value of the marls of the
Coastal Plain. He elaborates upon the same subjeets in his report
for the year 1835 and in his 1836 report (published in 1837), he
again ealls attention to the shell and greensand marls oceurring
within the region, whieh he thinks might prove valuable as ferti-
lizers. In his 1837 report (published in 1838), he diseusses the
physiograply and geology of Kent County in a more detailed
manner.

In 1892 Clark in his artiele on “The Surfaece Configuration of
Maryland,” gave many faets pertaining to the topography of Kent
County. In the following year Williams and Clark brought to-
gether in the volume, “Maryland, its Resourees, Industries, and In-
stitutions,” all that was then known in regard to the physieal feat-
ures, geology, and mineral resourees of the State, while in 1897
Clark in Volume I of the Maryland Geologieal Survey, and in 1906
Clark and Mathews, eontributed more detailed reports on the same
subjeets. These reports eontain brief descriptions .of all the
geological formations of the State and county then recognized, and
much information regarding the physieal features and eeonomie
resources. )

Another important publication is “The Dover Tolio” of the
United States Geologieal Survey by Miller. The area described
includes the greater portion of Kent County and is the most com-
plete work on the general geology of the region published up to the
present. The Systematic Reports, especially those on the Upper
Cretaceous, Kocene, Mioeene, Plioeene and Pleistoeene deseribe the
formations and their fossils in greater detail.
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The work on the various geological formations found in Kent
County may be summarized as follows:

Tue Urrer CRETACEOUS.

In 1830 Morton described some fossils from the greensand strata
of the Chesapeake and Delaware Canal and stated that they were
pre-Tertiary in age. Eaton had previously claimed that the New
Jersey greensands belonged to the Tertiary. Ducatel in 1836 was
the first writer to mention definite localities in Kent County where
greensands occur.  He included all the Potonrae, Marine Cretaceous,
and Eocene deposits of the county in his “ferruginous sand forma-

tion.” The lithologic characteristics of the strata are accurately

described and mention is made of the occurrence of several Creta-

ceous fossils in Kent County. The strata are correlated with the
greensands of New Jersey which are said to belong to the Sceon-
dary period.

In 1865 Conrad described the lignitic beds now included in the
Magothy formation, and supposed that they represented the base of
the Ilocene. Darton in 1893 proposed the differentiation of the
Magothy formation and described its lithologic charactevistics and
distribution. Roberts in 1895 gave detailed descriptions of several
localities in Kent County where he obtained Cretaceous fossils.

In 1895 Clark presented a paper before the Geological Society
of America in which the Upper Cretaceous deposits of the entire
state were discussed. A map showing the distribution of the strata
accompanied the article. White, in 1891 in a correlation bulletin
of the United States Geological Survey, and Clark in 1897 in
Volume I of the Maryland Geological Survey summed up all exist-
ing knowledge concerning the Upper Cretaceous formations of the
State in which there are references to Kent County localities. Some-
what more detailed information covering a large portion of the
county is contained in the Dover Folio by Miller published in 1906.
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Tuae EocENE.

The Eocene deposits of Kent County have received little atten-
tion in the published literature. Only two localities have been
mentioned many times. These are the fossiliferous deposits at
TFredericktown on the Sassafras River, and a few miles below
Chestertown on the Chester River. The fossiliferous greensand
deposit at Fredericktown has generally been correlated with the
Cretaceous greensand deposits of New Jersey because of the
presence of fossils formerly supposed to be confined to the Creta-
ceous. Ducatel in his 1834 report refeired to these deposits and in
his succeeding report correlated them with the New Jersey green-
sand. The same writer mentioned the fossiliferous strata along the
Chester River, below Chestertown, and in his 1837 report correctly
referred those deposits to the Tertiary period.

In 1834 Lea first applied the term Eocene to the Lower Tertiary
deposits of America but it was not until Tyson published his an-
nual report in 1860 that it was definitely stated that Eocene strata
occur on the Chester River. From that time until 1901 the various
published articles on the Eocene were mainly discussions of the
correlation of the Northern Atlantic Coastal Plain strata with
those of the Gulf states and Europe. Conrad, Heilpin, Uhler, Dar-
ton, and Clark contributed to these discussions.

Since 1888 Clark has been the principal investigator of the
Eocene deposits of Maryland and in several of his published articles
he has referred to the Eocene strata of Kent County. He proposed
the classification of the Eocene adopted in this report. The most
complete article is by Clark and Martin in the Eocene volume of
the Maryland Geological Survey published in 1901. In this volume
the fossils of the region are fully described by specialists and each
recognized species is illustrated. In 1906 Miller in the Dover Iolio
of the United States Geological Survey also gave much detailed
information concerning the Eocene deposits of Kent County.
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THE MIOCENE.

The Miocene strata, although extremely fossiliferous elsewhere

in Maryland, are practically barren of fossils in Kent County, con-

sequently there are few references in the literature to the Miocene

deposits of the region. The Miocene deposits of Kent County
present few good exposures and have a rather limited distribution
in the southeastern part of the county. In 1842 Conrad, who called
the Miocene the Medial Tertiary, referred to deposits of this age
in the vicinity of Chestertown and this is almost the only reference
to the Miocene deposits of the county until within recent years.
W. B. Rogers in 1836 was the first to announce the presence of
Miocene deposits in Maryland. Conrad later accepted Roger’s con-
clusion and between 1830 and 1869 laid the basis for exact correla-
tion through his paleontological work on the molluscan fauna while
Bailey, Ehrenberg and Johnston studied the microscopie forms
which are so abundant in the diatomaceous earth of the Calvert
formation.

Tnr PLEISTOCENE.

Although the Pleistocene deposits cover such a large portion of
the Coastal Plain they received little attention by the carly geol-
ogists. This is mainly due to the fact that exeept in a very few
places, fossils are cither extremely rare or entirely absent. Occa-
sional mention is made of the surficial sands and gravels but the
references are brief and indefinite. Chester in 1885 published the
results of his study of the sands and gravels of the peninsula of
Delaware and the Eastern Shore of Maryland. He attributed their
origin to the Delaware River while tha large boulders were said to
have been carried by icebergs. McGee in 1887 and 1888 published
several papers on the Columbia deposits in whieh he described the
deposits in detail and gave many sections along the shores of Kent
County. He described the deposits as constituting a series of
deltas and terraced littoral deposits. The ice-borne boulders

3
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brought down by the Susquehanna are said to have been fifty
times as large as those carried at the present time.

Darton in articles published in 1891, 1893, and 1901 made valu-
able contributions to our knowledge of these formations. In an
article published in 1901 Shattuck described the gravel deposits of
the North Atlantic Coastal Plain, reviewed former ideas and classi-
fications of these late formations, and proposed the classification
adopted in this report. The latest and most complete discussion is
contained in a recent volume, issued by the Maryland Geological
Survey in 1906, on the Pliocene and Pleistocene Formations of
Maryland. It contains a full discussion of the deposits and also

the fauna and flora which they contain

BIBLIOGRAPHY

1624.

SmitH, Jou~N. A Generall Historie of Virginia, New England,

and the Summer Isles, etc. London, 1624. (Several editions.)

This work contalns many interesting notes on the physlography of Chcsapeake Bay
and Its tributaries, and brlefly described the clays and gravels along thelr shores. For
a reproduction and discusslon of Smiti’'s map see Md. Geol. Surv., Vol. 11, pp. 347-360.

1817.

Macrurg, Winniam. Observations on the Geology of the United
States of America, with some remarks on the effect produced on the
nature and fertility of soils by the decomposition of the different
classes of rocks. 12 mo. 127 pp. 2 pls. Philadelphia, 1817. Is
an claboration of an article published in 1809 in Trans. Amer. Phil.
Soc. 0.8, Vol. VI, pp. 411-428. Republished in Trans. Amer. Phil.
Soc. N.8,, Vol. T, 1818, pp. 1-91.

This work is classlc as it was the first attempt to treat the geology of the entlre
country and it contains the first publlshed gcological map of the United States. 1n
this work the whole of the Coastal Plaln sediments constitute the “Alluvial”’ forma-
tion and the Piedmont Plateau the “Primitive.”
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1824.

FixcH, Joun. Geologieal Essay ou the Tertiary Formations in
Ameriea. (Read before Acad. Nat. Sci., Phila., July 15, 1823.)

Amer. Jour. Sei. Vol. VII. pp. 3143.

Objection is made to the terin “Afiluviai formation’ of Maclure and others on the
ground that the deposits are for the most part not of alluvlal origln and also that, as
used, it inclndes a numher of distinet formations that can he correlated with the
“newer sccondary and tertiary formations of France, Engiand, Spain, Germany, Itaiy,
Hungary, Poland, Iceland, Egypt, and Ilindoostan.” The writer makes some provl-
slonai correiations with European formations which are now known to be incorrect.
He admits, however, that the data are insufficient for accurate correlation.

1826.

Pierce, James. Practical remarks on the shell marl region of

the eastern parts of Virginia and Maryland, ete., extraeted from a
letter to the Editor.

Amer. Jour. Sci., Vol. XTI, pp. 54-59, 1826.

Mentions the occurrence of shell mari of marine origin in the “alluvial” distrlct of
Maryiand on both sldes of Chesapeake Bay and discusses its vaiue as a fertilizer in
the renovation of exhansted soils.

1830.

MorToNn, SAMUEL G. Synopsis of the Organie Remains of the
Ferruginous Sand Formation of the United States, with geological
remarks.

Amer. Jour. Sei., Vol. XVII, pp. 274-295; Vol. XVIIT, pp. 243-
250, 1830.

The writer describes fossils from the greensand marls of New Jersey, from the
Deep Cut of the Chesapeake and Dclaware Canal, and from Maryland. The author
contends that the greensands are pre-Tertiary in age and should be correiated with
the Lower Chaik of England. Eaton had claimed that the beds were of Tertiary age.

1834.

Ducarer, J. T. and ALeExaxper, J. H. Report on the Projeeted
Survey of the State of Maryland, pursuant to a resolution of the
General Assembly. 8 vo. 39 pp. Amnuapolis, 1834, Map. Several
editions.
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Amer. Jour. Sci., Vol. XXVII, 1835, pp. 1-39.

Fossiliferous deposits occurring at ‘“Irederick ferry” on the Sassafras River and
three miles below Chestertown on the Chester River are descrihed and the statement
is made that ‘“‘these spots may perhaps he indicated as the commencement of the fos-
siliferous deposits of the Eastern shore of Maryland.”

1835.

ConNrap, J. A. Observations on the Tertiary Strata of the United
States.

Amer. Jour. Sci., Vol. XXVIII, pp. 104111, 280-282.

He considers the Miocene absent in this region, the Older Pliocene resting directly
upon the Eocene. The heds containing Perna mawxillata are referred to the Older
Pilocene and the St. Mary’s river beds to thc Mediai Piiocene.

Ducatew, J. T. and AvLExANDER, J. H. Report on the New Map
of Maryland, 1834. Annapolis, 1835(?). 8 vo. 59+i pp. Two
maps and one folded table. Contains Engineer’s and Geologist’s
Reports which were also issued separately. Md. House of Dele-
gates, Dec. Sess. 1834.

Oyster sheil heaps near Worton ’oint are mentioned and their value as fertilizers
suggested. Shell marl is described and Ducatel says that he belleves 1t underlies most
of the Eastern shore though not exposed south of the Choptank river. Ile says that
it has a dip of 5° to the southwest, while the surface of the mari undulates.

1836.

Ducarer, J. T. and ALEXANDER, J. H. Report on the new Map
of Maryland, 1835. 8 vo. S4 pp. Maps. Annapolis, 1836.

Md. Pub. Doc., Dec. Sess. 1835.
Engincer’s Report, pp. 1-34, Geologist’s Report, pp. 35-84.

Both reports also published separately.

Ducatel states that greensand of the age of “the New Jersey marl has heen satis-
factorily ascertained to oceur at the head of the Sassafras River in Kent and Cecil
counties and secms to underlie nearly the whole of Kent County. It forms a part of
the ferruginous sand formation.” The greensand at one place on the Sassafras River
is said to he filled with shells of terebratulae. The ‘“ferruginous sand formation” is
sald to he ‘“very variahle, consisting of local and circumserihced deposits of clay, sand,
and gravel, most of them highly ferruginous and varying in color from decep red,
yeliow, gray and green, to black and bluish hlack.” Besides the greensand the ‘“mica-
ceous hlack sand” is descrihed in detaii. 1t is said to contain in many places, iron
pyrite, splcules of selenite, and fossils, usually in the form of casts. The hest
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prescrved fossli is Osirea falcata. At the head of Churu Creek the material was
found to contain “a specles of Turritella, the Cucullea vulgaris of Dr. Morton, claws
of Crustacea, teeth of a saurian animai, fish bones, wood perforated by marine insects,
etc.” The micaceous biack sand is aiso noted at Falrlee where it contains iron pyrites
and selenite, and is overiain by a gravel and bouider deposit. Its value as a fertilizer
is doubtful, as both beneficlai and injurious resuits have been given by farmers who
have appiled it to theilr lands. Anaiyses of greensand, micaceous biack sand, clay,
ochre, siliccous sand, and sheil marl are given. (p. 83).

1837.

Ducarer, J. . Outline of the Physical Geography of Maryland,
embracing its prominent Geological features.

Trans. Md. Acad. Seci. and Lit.,, Vol. I, Pt. I, pp. 24-55. 1837.
With map.

A generai description of the physlography and geology of the entire state is given
with many details of local features. It is a genmeral summary of Information pre-
viously published in varlous piaces. Mentlon is made of the covering of bouiders and
coarse gravel near the Inner cdge of the Secondary (Cretaccous) rocks while farther
out the sands and clays of the Secondary and Tertlary formatlons are sald to be
uncovered,

The secondary rocks are sald to cover practically all tbe county except along the
Chester River. In the greensand the fossiis are Terebratulae and Qryphaea vomer and
“in the micaceous biack sand there have been found the Exogyra, Ostrca falcato, casts
of Cucullaca mortonii, fragments of Ammonites, the tooth of a saurian reptile, claws
of a species of crab, iignites, with other undetermined organic bodies, and in some
localities pyrites and crystais of selenite.”

1838,

Ducaren, J. T. Annual Report of the Geologist of Maryland.
1837. Annapolis, 1838. 8 vo. 39 pp., 2 maps.

Md. Pub. Doc., Dec. Sess. 1837.

A good generai description of the physiographic features of the county is given.
The soils of the different portions are described and the adaptability to various crops
discussed. “In reference to its geological comstitution, the northern and middle por-
tions of the county are based upon deposits of the secondary period, referabie to what
in our country has been termed the ferruginous-sand formation, and embracing
extensive beds of greensand containing as characteristic fossiis terebretule and
gryphace, and beds of a micaceous black sand with belemnites, ammonites, exogyrae,
etc. The superincumbent deposits of clay, sand and gravel, that occasionally present
themseives, have very iittle depth, and belong doubtless to a much more recent epoch,
which it is difficuit to assign with precision. The only fossii known to have been
found in them, is the grinder of a mastodon. They are probabiy of diiuvial origin.”

Deposits belonging to the Tertlary period are sald to occur in the southwest por-
tion of the county along the Chester River. At Farley there is a lignitiferous clay
of this age containing nodules of pyrite and ‘‘dctached and grouped crystals of
gelenite.” It is overlain by “a thick stratum of bouider and gravei composed of
coarse and fine-grained sandstone, green stone, micaceous and argiilaceous siates,
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quartz-rock and quartz, from severali hundred pounds weight down to ordinary sized
gravel, the whole covered by a clayey-ioamy soii upwards of three feet in depth.”
The writer advises the use of greensand, hiack micaceous sand and oyster sheiis from
the Indian oyster shell heaps as fertilizers and cites instances where they have Leen
used with beneficiai effects.

Bog-iron ore of good quality is reported at the head of a hranch of Worton Creek
on the farm of Mr. Levy Wroth,

1842,

Coxrap, T. A. Observations on a portion of the Atlantic Ter-
tiary Region, with a description of new species of organic remains.

2d Bull. Proec. Nat. Inst. Prom. Sci., 1842. pp. 171-192,

The Miocene and Eocene are said to not he conneeted by a single fossil common
to hoth periods whiie three forms found in the Upper Secondary are found iu the
Eocene.

The Medial Tertiary (Miocene) is said to appear near Chestertown,

1843.
Ducater, Junius T. Physical History of Maryland.

Abstract, Proc. Amer. Phil. Soc., Vol. I1I, 1843, pp. 157-158.

“The Eastern Shore is shown to consist of something more than arid sand-hiils
and pestiientiai marshes; and the Western Shore not to depend exclusiveiy upon the
rich vaiieys of Frederick and Ilagerstown for its supplies.”

1850.

Hiceins, Jaymes. Report of James Higgins, M. D., State Agricul-
tural Chemist, to the House of Delegates. 8 vo. 92 pp. Annapolis,
1850.

Contains detailed descriptions and many anaiyses of the various kinds of solls
found on the Eastern Shore of Maryland. The greensand and sheii mari deposits of
the counties iying north of the Choptank River are dlscussed at length and many
references made to localities in this county where they occur.

1852,

FisuEer, R. S. Gazetteer of the State of Maryland compiled from
the returns of the Seventh Census of the United States. New York
and Baltimore, 1852. 8 vo., 122 pp.

Contains numerous brief descriptions of the geography and geoiogy of different
portions of the State.
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1860.

TysoN, Puimuar T. First Report of Philip T. Tyson, State Agri-
cultural Chemist, to the House of Delegates of Maryland, Jan. 1860.
Svo. 145 pp. Maps. Appendix. Mineral Resources of Md. 20 pp.
Annapolis, 1860.

The report Is accompanled by a colored geological map whleh shows the dlstribu-
tion of the various formations. The Coastai Ilain formations represented are the
Cretaceous, Tertlary, and Post-Tertiary, while the Iron-ore clays of the Cretaceous
are scparated from the other Cretaceous deposits, A brief deseription of each forma-
tlon is given.

Greensand mari of FEocene age Is reported to occur along the Chester Rlver.

1867.

Hiceixs, James. A Suweecinet Exposition of tliec Industrial Re-
sources and Agricultural Advantages of the State of Maryland.
8 vo., 1094111 pp.

Md. House of Delegates, Jan. Sess., 1867, (DD).

Md. Sen. Doe., Jan. Sess., 1867, (U).

Contains a description of the solis and physiographic features of each of the
countles of the State.

1883.
Symock, J. C. The Useful Minerals of the United States.

Min. Resources of the U. 8., 1882. Washington, 1883. pp. 690-
693.

The foilowing mlnerals are reported from this county: greensand mari from head
of Sassafras River, and iignite occurring sparingly in clay.

WiLsur, F. A. Marls.

Mineral Resources U. 8., 1882. Washington, 1883, p. 522.

Greensand maris of Cretaceous age sald to occur in Kent, Cecii, and I'rince
George’s counties,

1884,

Cugpster, FrEDERICK D. The quaternary Gravels of Northern
Delaware and Eastern Maryland, with map.
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Amer. Jour. Sci., 3d ser., Vol. XXVII, 1884, pp. 189-199.
The author believes that the penlnsula of Eastern Maryland and Delaware was

covered with gravels, ciay and sand brought down by the Delaware River during the
lce Age and deposited in an estuaty.

1885,

CHESTER, FREDERICK D. The gravels of the Southern Delaware
Peninsula.

Amer. Jour. Seci., 3d ser., Vol. XXTX, 1885, pp. 36-44.

The gravels, sands, and clays of the entire peninsula of Eastern Maryland and
Delaware are said to have been brought down by the Delaware River and spread out
by estuarine and marine currents. 1n the northern part the materlals were deposited
in an estuary but in the southern part in the open ocean. Boulders carried by iccbergs
are found throughout thec entire avea, some of which are of large slze.

1888.
McGer, W. J. The Geology of the Head of Chesapeake Bay.
7th An. Report U. 8. Geol. Surv., Washington, 1888, pp. 537-646.

(Abst.) Amer. Geol., Vol. I, 1887, pp. 113-115.

Contalns a general discusslon of the Potomac and Columbla deposits. Many scec-
tlons ajong the Sassafras River are described in detaii.

McGegr, W. J. The Columbia Formation.

Proc. Amer. Assoc. Adv. Sci., Vol. XXXVTI, 1888, pp. 221-222,

The Columbla formation overlying unconformabiy the Crectaceous and Tertiary
deposlts of the Atlantic Coastal Plain is sald to consist of series of deltas and ter-
raced littoral deposits. 1t ls said to pass under the terminal moralne to the north-
ward., The Coiumbia materiais arc supposed to have been lald down during a perlod
of glaciation long preceding the glaclai cpoch during which time the terminal moraine
was formed.

——— Three Formations of the Middle Atlantie

Slope.

Amer. Jour. Sci., 3d ser., Vol. XXXV, 1888, pp. 120-143, 328-331,
367-388, 448 466, plate TT.

The three formations discussed are the Potomac, (now divided into four forma-
tions), the Appomattox (Lafayette), and the Columbia, (now divided into three
formations)., These are described in far greater detail than had ever been donc before
and the conclusions reached vary but little from the views held at the present tlme.
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Uncer, P. R. Observations on the Eocene Tertiary and its Cre-
taceous Associates in the State of Maryland.

Trans. Md. Acad. Sci., Vol. I, 1888, pp. 11-32.

Many details concerning the distribution, iithologic characteristics, and fossil
content of the Focene and Cretaceous deposits of this county are given.

1889.

Uncer, P. R. Additions to Observations on the Cretaceous and
Eocene formations of Maryland.

Trans. Md. Acad. Sci., Vol. T, 1889. pp. 45-72.

This paper contains many descriptions of Cretaceous and Eocene strata in this
county together with a general description of these formations as represented in the
entire state, A list is given of all Eocene fossils recognized up to that time.

1891.
Crark, War. B. Correlation Papers—Eocene.

Bull. U. 8. Geol. Surv. No. 83. Washington, 1891. 173 pp.
2 maps.

(Abst.) Johns Hopkins Univ. Cir. No. 103, Vol. XTI, 1893, p. 50.
Contains a discussion of all the literature concerning the Eocenc of the United

States published up to that time. The distribution and characteristics of the Mary-
land Focene deposits are briefly described.

1892.
Crark, Wn. B. The Surface Configuration of Maryland.

Monthly Rept. Md. State Weather Service, Vol. I1, 1892. pp.
85-89.

Generai summary of the physical features of the State.

Scuarr, J. Traoyas. The Natural Resources and Advantages of
Maryland, being a complete description of all of the counties of the
state and the City of Baltimore. Annapolis, 1892.

This paper contains general information concerning this county.
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1893.

Crark, Wn. B. Physical Features (of Maryland).

Maryland, its Resources, Indnstries, and Institutions. Balti-
more, 1893, pp. 11-54.

Contains short descriptions of the topography, ciimate, water supply, and water
power of the dlfferent portions of the State.

Darrox, N. H. The Magothy Formation of Northeastern Mary-
laud.

Amer. Jour. Sei., 3d ser., Vol. XLV, 1893. pp. 407-419. Map.

The Magothy formation is differentiated from other Crctaceous strata with which
the deposits had previousiy been inciuded. The distribution and characteristics of the
formation are discusscd and many local detaiis described. A map showing the dis-
tribution of the formation is given,

WirrNey, MivroN. Description of the Principal Soil IForma-
tions of the State (Maryland).

Maryland, its Resonrces, Industries, and Institutions. Balti-
more, 1893, pp. 181-211.

Contains descriptions of the soils of the State, thcir distribution, origin, and
adaptabilities.

WHiTNEY, MiLToN. The Soils of Maryland.
Md. Agric. Expt. Sta., Bull. No. 21, College Park, 1893. 58 pp.
Map.

The principal solis of the State are described and their adaptability to different
kinds of crops discussed. A map is given showing their generai distribution.

Wirtiams, G. H. and Crark, W. B. Geology of Maryland.

Maryland, its Resources, Industries, and Institutions. Balti-
more, 1893, pp. 55-83.

The differcnt geoiogical formations recognized at that time are briefly described.
Several important locene and Cretaceous localitles In thls county are mentioned.

1894.
AxNoN. General Mining News—Maryland.

Eng. and Miu. Jour., Vol. LV111, 1894, p. 61.

Note concerning a deposit of amber in the Cretaceous beds on the Bay Shore
above Stlll Pond in Kent County.
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DarTox, N. H. Artesian Well Prospects in Eastern Virginia,
Maryland, and Delaware.

Trans. Amer. Inst. Min. Eng., Vol. XXIV, 1894. pp. 372-397,
pls. I and II.

Contains a general description of the Atlantic Coastal Piain formations with
records of some of the important artesian wells of eastern Virginia, Maryland, and
Delaware, with a discussion of artesian water conditions In those areas,

MaryrLanp StaTe WEATHER Sgrvice. The Climatology and
Physical Features of Maryland.

1st Bien. Rep. Maryland Weather Service for ycars 1892-1893.
Baltimore, 1894.

A general discussion of the topography, gcology, soils, and climate of the State.

1895.

Roserts, D. E. Note on the Cretaccous Formations of the
Eastern Shore of Maryland.

Johns Hopkins Univ. Cire. Vol. XV, 1895. pp. 16-17.

The Redbank formation of the Crctaceous is said to occur at Fredericktown (north
end of bridge) where it contains the following fossils: Osirea larva, Lam.; Exogyra
costata, Say.; Denlalium falcatum, Con.; and Turritella encrinoides, Mort.

The itancocas formation Is said to occur on Jackson’s Farm, ilerring Creck, where
it contains the fossiis, Terebratula harlani; Mort. and Gryphea vesicularis, Lam.

1896.

Crark, W. B. The Eocene Deposits of the Middle Atlantic Slope
in Delaware, Maryland, and Virginia.

Bull. 141, U. 8. Geol. Surv., 167 pp. 40 pl.

An cxhaustive study of the Eocene in which the stratigraphy and paleontology of
the deposits are discussed in dctaii.

Darrton, N. H. Artesian Well Prospeets in the Atlantic Coastal
Plain Region.

Bull. 138, U. 8. Geol. Surv., 232 pp., 19 pls.

Contains a Dbrief description of the Coastal Piain formation of the State with a
discussion of their water bearing qualities, Records arc given of many dcep weils
in this State but none from Kent County.
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1897.

Crark, W. B. Outline of the Present Knowledge of the Physical
Features of Maryland, Embracing an Account of the Physiography,
Geology, and Mineral Resources.

Md. Geol. Survey, Vol. I, 1897, pp. 141-228, pls. 6-13.

Contains a description of all the geologic formations of the State recognized at
that time.

Crark, W. B, (with R. M. Bace and G. B. SuarTuck). Upper

Cretaceous Formations of New Jersey, Delaware and Maryland.

Bull. Geol. Soc. of America, Vol. 8, 1897, pp. 315-358, pls. 40-50.

Containg a full description of each of the marine Cretaceous formations of the
Northern Atlantic Coastal Piain.

1898.

Bage, Rurus Matiter. The Occurrence of Cretaceous Fossils in
the Eocene of Maryland.

Amer. Geol., Vol. 22, 1898, pp. 370-375.
A Cretaceous sheii iayer is reported to “occur on a branch of the Sassafras River

calied Swan Creek on Mr. Jacob’s farm.”

1899.

Appg, CueveLanD, Jr. General Report on the Physiography of
Maryland.

Maryland Weather Service, Vol. 1, Baltimore, 1899, pp. 41-216,
pls. 3-19, figs. 1-20.

Contains a full description of the physiographic features of the State.

WooLmaN, Lewis. Artesian Wells in New Jersey.

Geol. Surv. of New Jersey, Annual Report for the Year 1898,
pp- 59-144. Trenton, 1899.

Contains descriptions and records of four artesian wells at and near Rock Hall

ranging in depth from 175 to 400 feet. A iist of 40 species of diatoms determined
by Charles S. Boyer from the well samples is also given.
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1900.

Appr, CLEVELAND, J&. The Physiographic Features of Maryland.

Bull. Amer. Bur. Geog., Vol. I, pp. 151157, 242-248, 342355, 2
figs. 1900.

A conclise statement of the important physical features of each of the threc
physiographic provinces of the State. '

Woornman, LEwrs. Artesian Wells.

Geol. Surv. of New Jer.sey. Annual Report for the year 1899.
pp. 53-139. Trenton 1900.

Contains a short description of an artesian well at Kennedyvilie, (p. 81).

1901.
BoxstEEL, Jax A. Soil Survey of Kent County, Md.

Field Operations of the Division of Soils, 1900. pp. 173-1S6,
1 map.

Contains deseriptions of the various kinds of soils recognized in the county.

Crark, W. B., with collaborators. Systematic Paleontology,—
Eocene.

Md. Geol. Surv. Eocene. Balto., 1901, pp. 95-215, pls. 10-64.

Contains descriptions and figures of aii Focenc fossiis known to occur within the
State,

Crark, W. B. and MartIN, G. C. Eocene Deposits of Maryland.
Md. Geol. Surv., Eocene. Balto., 1901, pp. 21-92, 14 pls.

Describes the generai stratigraphic relations, distribution, characteristic origin of
the materlais, and the stratigraphic and palcontologic characteristics of the Iocene
strata of the entire State.

SuaTrUCK, GEORGE BURBANK. The Pleistocene Problem of the
North Atlantie Coastal Plain.

Johns Hopkins Univ. Cire. Vol. XX, 1901, pp. 69-75.
Amer. Geologist, Vol. xxvii, 1901, pp. 87-107.

The views of MeGee, Darton, and Saiisbury coneerning the Pieistocene deposits
are summarized and compared with the writer's views. The wave-bulit terrace
deposits are referred to four different formations, the Talbot, Wicomico, Sunderiand?
and Lafayette, the first three of whieh constitute the Coiumbia group. These forma-
tions are sald to be separated by erosionai unconformities.
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1903.

Ries, Heixricit. The Clays of the United States East of Mis-
sissippi River.
U. 8. Geol. Surv. Prof. Paper No. 11, pp. 134-149. 1903.

Describes the clay hearing formations of the county and gives analyses and
physical characteristles of the most lmportant clays.

1904.

éASE, E. C, Eastaman, C. R., MarTiv, G. C., UrricH, E. O., Bass-
LER, R. 8., GLENN, L. C., CLark, W. B,, Vaveuan, T. W., Bace, R. M.,
Jr., HoLLicK, ARTIIUR, and Boyer, C. S. Systematie I’aleontology
of the Mioeene Deposits of Maryland. '

Md. Geol. Surv., Miocene, pp. 1-508, pls. 10-135. Balto., 1904.

Contalns descriptlons and illustrations of all Mlocene fossils recognized in Mary-
land up to that time.

Crark, Wirniam Burrocxk. The Matawan FFormation of Mary-
land, Delaware, and New Jersey, aud its relation to overlying and
underlying formations.

Amer. Jour. Sei., 4th ser., Vol. 18, pp. 435-440, 1904.
Johns Hopkins Univ. Circ., 1904, No. 7, pp. 28-35.

The Matawan formation as it occurs throughout New Jersey, Delaware, and Mary-
land is discussed as well as the Magothy and Monmouth formations with which it is
in contact. A tahle glving the approximate correlation of the Atlantic Coast Creta-
ceous formations and their European equivalents ls also glven.

CLARK, WiLniaM BuLrock, SHATTUCK, GEorGE BurBANK, and
DaLr, WiLLiam Hearey. The Mioeene Deposits of Maryland.

Md. Geol. Surv., Miocene, pp. XXIII-CLV, pls. 1-9. Balto., 1904.

Contains a full account of the Miocene strata of the State, accompanled by a map
showlng the distribution of the different formatlons.

1906.

MirLer, Bexgamin L. Deseription of the Dover Quadrangle
(Delaware-Maryland-New Jersey).
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U. 8. Geol. Survey, Geol. Atlas of U. 8., Folio No. 137, 10 pp.,
1 fig., 2 maps. 1906.

The Dover quadrangle inciudes the greater portion of Kent County. The writer
describes the physiographic features, the occurrence, character, and relations of the
Cretaceous, Tertiary, and Quaternary formations, the geologic history, and the eco-
nomic geology of the quadrangie,

SuarTuck, GrorGE BurBanNk. The Pliocene and Pleistocene De-
posits of Maryland.

Md. Geol. Surv., I'liocene and Pleistocene, pp. 21-137. Plates.
Baltimore, 1906.

Containg a full description of the surficilal deposits of the State with many local
detalis.

Berry, Epwarp W. TFossil Plants along thie Chesapeake and Del-
aware Canal.

N. Y. Bot. Garden, Jou